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Background: Congenital Bochdalek diaphragmatic hernia (CDH) is easily recognized 
if it is present shortly after birth. However, cases of delayed CDH presentation are 
more subtle and therefore less easily diagnosed.
Methods: We retrospectively analyzed 85 patients who were under 18 and diag-
nosed with CDH between June 1987 and May 2007. Those diagnosed before 1 month 
of age were categorized as having early-presenting CDH and those diagnosed after 
1 month were categorized as having late-presenting CDH.
Results: Of the 85 cases, 68 (80%) were early-presenting and 17 (20%) were late-
presenting CDH. Respiratory symptoms were more common in early-presenting CDH, 
while gastrointestinal complaints were more dominant in the late-presenting group, 
particularly in patients with left diaphragmatic defects. Late-presenting CDH, 
which was more likely to be associated with chronic gastrointestinal symptoms, 
was associated with a lower mortality than acute early-presenting CDH with respi-
ratory symptoms, despite the more prompt diagnosis of the latter. The small bowel 
was the organ most commonly herniated into the thorax. Congenital heart disease 
was the most commonly associated malformation, but the presence of associated 
anomalies did not increase mortality.
Conclusion: Early-presenting CDH shows acute symptoms, is readily diagnosed, and 
requires prompt intervention to prevent death. In contrast, late-presenting CDH 
shows more subtle symptoms and is more difficult to diagnose. Although the late-
presenting CHD has better prognosis, it still requires surgery intervention to allevi-
ate the symptoms. Clinicians must maintain a high index of suspicion for CDH, 
regardless of its presentation.
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1.  Introduction
Congenital Bochdalek diaphragmatic hernia (CDH) 
is the most common embryologic defect of the 
diaphragm,1 accounting for 8% of major congenital 
anomalies.2 It is caused by the persistence of the 
posterolateral pleuroperitoneal canal,3,4 allowing 
abdominal viscera to herniate into the thorax. CDH 
presenting shortly after birth is a well-recognized 
entity,3,5,6 but its presentations beyond the neona-
tal period are diverse, which leads to clinical and 
radiological misdiagnoses.7−13 We retrospectively 
reviewed our experience with CDH and compared 
the natural courses of the two manifestations of 
the disease and its associated malformations.
2.  Materials and Methods
We retrospectively reviewed the charts of 85 pa-
tients who were under 18 years of age and treated 
for CDH between June 1987 and May 2007 at 
Mackay Memorial Hospital, Taipei, Taiwan. Children 
who developed symptoms and were diagnosed within 
the first month of life were classified as having 
early-presenting CDH, while those diagnosed after 
1 month were considered to have late-presenting 
CDH. Patients with eventration of the diaphragm 
and Morgagni, hiatal or paraesophageal hernias were 
excluded from the current study. Data extracted 
from records included age at presentation, clinical 
findings, diagnostic work-up, site and organs in-
volved in herniation, associated anomalies, and out-
come. The clinical presentations were divided into 
respiratory, gastrointestinal, or no symptoms; symp-
toms were further assessed as either acute or 
chronic. Cases with acute respiratory compromise 
and gastrointestinal obstructive signs requiring emer-
gent interventions within 3 days of diagnosis were 
defined as acute CDH, and those with only chronic 
nonspecific symptoms and signs but no immediate 
surgery required were defined as chronic cases.
Results are reported as median and range. Cat-
egorical variables were compared using χ2 test, and 
continuous variables using Student’s t test or Mann-
Whitney U test, as appropriate. A p value of < 0.05 
was considered to be statistically significant.
3.  Results
Of the 85 children, 68 (80%) had early-presenting 
and 17 (20%) had late-presenting CDH. Of the 68 
with early-presenting CDH, 12 (18%) were diag-
nosed prenatally. There was a slight male predomi-
nance, and the herniation was more likely to occur 
on the left in both groups. The diagnostic delay was 
significantly longer in patients with late-presenting 
CDH, and they required significantly more investi-
gative procedures. Surgery was performed in 64 
patients, including 47 (69%) in the early-presenting 
group, and all 17 (100%) in the late-presenting group. 
Among the 64 children who underwent prompt 
surgery, the hospital stay was significantly longer 
in patients with early-presenting CDH (17 days vs. 
10 days, p = 0.014). The overall mortality of early-
presenting CDH was 49%, although it was nearly twice 
as high in the first 10 years of the study period, 
compared with the second 10 years (62%, 21/34 vs. 
35%, 12/34). The mortality of late-presenting CDH 
was 0% (Table 1).
The clinical presentations were divided into 
respiratory complaints, gastrointestinal complaints, 
or no symptoms (Table 1). They were also assessed 
as either acute or chronic. Of the 68 children with 
early-presenting CDH, 67 (99%) presented acute 
symptoms, compared with only 5 of the 17 (29%) 
late-presenting CDH patients. Respiratory symptoms 
were significantly more likely to occur in patients 
with the early-presenting CDH, while gastrointes-
tinal discomfort was the predominant complaint 
in late-presenting CDH. Within the late-presenting 
group, respiratory symptoms were more common 
in younger children (median age, 4 months; range, 
1.5 months to 6.5 years), while gastrointestinal 
distress was more common in older children (me-
dian age, 8 months; range, 1.5 months to 11 years) 
The difference was not statistically significant 
(p = 0.306).
In both early- and late-presenting CDH, respira-
tory symptoms were significantly more likely to 
occur acutely and were associated with a higher 
mortality rate than CDH with gastrointestinal com-
plaints (Table 2). Patients with gastrointestinal symp-
toms more often required examinations other than 
chest X-ray for an accurate diagnosis. Infants with 
left CDH presented with more gastrointestinal com-
plaints than infants with right CDH (24%, 16/68 vs. 
0%, 0/17, p = 0.033), but there was no side predilec-
tion for respiratory symptoms.
Overall, 64 patients underwent surgery, 47 (69%) 
in the early-presenting CDH group and 17 (100%) in 
the late-presenting group. Of the 68 neonates with 
early-presenting CDH, 21 died before surgery could 
be performed: one had a chromosome anomaly; 
five were critically ill and referred from local hos-
pitals; the rest required emergent cardiopulmonary 
massage after birth. Of the remaining 47 who re-
ceived prompt surgery, 13 died and seven under-
went a second operation: five for re-herniation and 
two for adhesion ileus. The viscera most commonly 
herniated on the left was small bowel (89%, 50/56) 
and on the right were small bowel, large bowel, 
and liver (88%, 7/8).
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Associated malformations were documented in 
32 patients (38%, 32/85) (Table 3), nine of whom 
had more than one defect apart from CDH. Pulmo-
nary hypoplasia and midgut malrotation were not 
included in our analysis. Congenital heart disease 
(16%, 14/85) was the most common associated anom-
aly, followed by genitourinary anomalies (15%, 
13/85). However, there was no significant association 
between the presence of anomalies and the age at 
onset (p = 0.668) or death (p = 0.671).
4.  Discussion
The most striking finding in our study was the 
difference in presentation between early- and 
Table 1  Comparison of early- and late-presenting congenital Bochdalek diaphragmatic hernia (CDH; N = 85)
 Early CDH Late CDH p
Cases (n)  68 17 −
Age at presentation 1 d 8 mo −
 (median and range) (1−5 d) (1 mo to 11 yr)
Sex (M/F) 39/29 12/5 0.472
Premature birth  7 (10%) 0 (0%) 0.345
Site of herniation (left/right) 52/16 16/1 0.174
Symptoms
 Respiratory 68 (100%) 9 (53%) < 0.001
 Gastrointestinal 5 (7%) 11 (65%) < 0.001
 Asymptomatic 0 (0%) 3 (18%)* 
Diagnostic delay† 0 d 13 d < 0.001
 (median and range) (0−8 d) (0−509 d)  
Further examinations‡ 2 (3%) 8 (47%)  < 0.001
Associated anomalies 24 (35%) 8 (47%) 0.538
Deaths 33 (49%) 0 (0%) 0.001
*Two cases were diagnosed incidentally on chest X-ray and one during a well-baby checkup, where the point of maximal impulse 
was noted to be palpable in the right chest; †time between onset of symptoms and diagnosis; ‡cases where examinations other than 
chest X-ray, such as gastrointestinal tract contrast studies, computed tomography and sonography were required before diagnosis.
Table 2  Comparison between respiratory and gastrointestinal symptoms in congenital Bochdalek diaphragmatic 
hernia (N = 85)
 Respiratory  Gastrointestinal  
p
 symptoms symptoms
Cases (n)* 77 16
Age at presentation 1 d 2.9 mo < 0.001
 (median and range) (1 d to 6.5 yr) (1 d to 11 yr)
Symptoms
 Acute 69 (90%) 9 (56%) 0.004
 Chronic 8 (10%) 7 (44%) 0.004
Site of herniation (left/right) 60/17 16/0
Further examinations† 7 (9%) 5 (31%) 0.030
Deaths 33 (43%) 1 (6%) 0.005
*Numbers do not add up to 85, as eight patients showed both categories of symptoms; †cases where examinations other than chest 
X-ray, such as gastrointestinal tract contrast studies, computed tomography and sonography, were required before diagnosis.
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late-presenting CDH, with respiratory symptoms 
more common in the former and gastrointestinal 
symptoms in the latter. In accordance with the 
review by Kitano et al,7 we found no significant 
differences in gender, prematurity, site of hernia-
tion, length of hospital stay, or the incidence of 
associated anomalies between the two groups. A 
few studies of late-presenting CDH found that 
younger children usually presented with respira-
tory symptoms while older children presented with 
gastrointestinal complaints.9,12,14 We found a simi-
lar tendency in our late-presenting group, but the 
difference was not statistically significant, possi-
bly because of the small number of patients in that 
group. The patients diagnosed prenatally were 
classified as having respiratory symptoms in our 
study, because they all had different degrees of 
respiratory difficulties that required emergent in-
tervention after birth and remained fasted before 
surgery, further restricting the possibility of devel-
oping gastrointestinal discomfort. This means that 
gastrointestinal symptoms might have been under-
estimated in our early-presenting group.
Early-presenting CDH is diagnosed much more 
quickly than the late-presenting form, most likely 
because of the respiratory compromise that occurs 
in these infants.3,5 Diagnosis can easily be made with 
simple chest X-rays.8 Late-presenting CDH usually 
takes longer to diagnose, as it is often characterized 
by less acute but more vague symptoms, as reported 
in a number of studies.7,9,10,12 If chest radiography 
fails to clarify the diagnosis in late-presenting CDH, 
upper gastrointestinal series is the next most help-
ful test.8 In a few cases, associated symptoms were 
remembered and added after the diagnosis of late-
presenting CDH had been made. As a result, these 
recall biases make the evaluation of the diagnostic 
delay more difficult. The low mortality in children 
with late-presenting CDH is not surprising, as they 
had already survived successfully for some time with 
the condition, suggesting that the degree of herni-
ation was not life-threatening. In a population-based 
study in Western Australia, only 52% of live-born 
babies with early-presenting CDH and 16% of those 
diagnosed prenatally survived.6 This high mortality 
in infants with early-presenting CDH contrasts with 
the considerably lower reported mortality of 8−18% 
reported for late-presenting CDH.10,11,15
Respiratory symptoms are generally associated 
with an early, acute onset of CDH and are often life-
threatening. When the abdominal viscera herniate 
into the thorax, the intrathoracic pressure may be 
altered, accompanied by a mediastinal shift and 
compromise of the originally healthy contralateral 
lung.3 The ipsilateral lung is often hypoplastic to a 
varying degree, and the final outcome may be 
fatal.12,16,17 Late-presenting CDH with gastrointesti-
nal symptoms generally has a smaller hernia ring, 
and the symptoms are caused by different degrees 
of intestinal obstruction secondary to incarceration.9 
Kitano et al7 concluded that gastrointestinal prob-
lems are more likely to occur with left CDH, whereas 
respiratory symptoms predominate on the right. It 
has been speculated that the liver acts to occludes 
any defects on the right, preventing further hernia-
tion of the intestines.7,13 However, organs herniating 
into the thorax can cause bilateral mass effects and 
resulting respiratory compromise. This may also ex-
plain the apparent lack of an association between 
respiratory symptoms and the side of the defect.
CDH is commonly associated with other congen-
ital malformations,16,18 although some have re-
ported that the association appears stronger in the 
Table 3  Malformations associated with congenital 
Bochdalek diaphragmatic hernia (N = 85)
Malformations Number of cases
Cardiovascular 14 (16%)
 Congenital heart disease* 14
Genitourinary 13 (15%)
 Inguinal hernia 8
 Cryptorchidism 4
 Ectopic, hypoplastic kidney 2
Musculoskeletal 9 (11%)
 Chest wall anomalies 4
 Polydactyly 2
 Developmental dysplasia of hip 1
 Other limb anomalies 2
Central nervous system† 6 (7%)
Gastrointestinal 4 (5%)
 Gastric volvulus 2
 Meckel diverticulum 1
 Imperforate anus 1
Chromosome anomalies‡ 4 (5%)
Airway 2 (2%)
 Cleft palate 1
 Laryngomalacia 1
Spleen 2 (2%)
 Wandering spleen 1
 Accessory spleen 1
Thyroid 2 (2%)
 Thyroglossal cyst 1
 Congenital hypothyroidism 1
Hepatoblastoma 1 (1%)
*Cardiovascular anomalies included ventricular septal defect, 
atrial septal defect, patent ductus arteriosus, tetralogy of 
Fallot and total anomalous pulmonary venous connection; 
†central nervous system anomalies included microencephaly, 
dysgenesis of corpus callosum, hydrocephalus, and tuberous 
sclerosis; ‡chromosome anomalies included Down syndrome, 
trisomy 18, ring chromosome 15 and Beckwith-Wiedeman 
syndrome.
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early-presenting CDH, while the late-presenting 
CDH are more frequently observed as an isolated 
defect.9 Complex malformations presumably occur 
during the embryologic development of the primi-
tive diaphragm.9 We found a similar spectrum of 
associated anomalies in both early- and late-
presenting CDH,16 with congenital heart disease 
being the most common.9 However, the presence 
of other malformations did not increase mortality.
In conclusion, early- and late-presenting CDH 
have different clinical presentations. Early-presenting 
CDH tends to present acutely with respiratory dis-
tress, has higher mortality, and can usually be diag-
nosed by chest X-ray. This diagnosis is less likely to 
be missed than that of late-presenting CDH, which 
occurs more subtly. Fortunately, late-presenting CDH 
also has a less acute course. Clinicians should main-
tain a high index of suspicion for this congenital 
anomaly even beyond the neonatal period, both 
because prompt intervention may be lifesaving in 
early-presenting CDH and because further investi-
gations are often needed to correctly diagnose 
late-presenting CDH.
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